A dual electrospray ionization source combined with hexapole accumulation to achieve high mass accuracy of biopolymers in Fourier transform ion cyclotron resonance mass spectrometry.
A dual electrospray ionization (ESI) source employed with hexapole accumulation and gated trapping provides a novel method of using an internal standard to achieve high mass accuracies in Fourier transform ion cyclotron resonance mass spectrometry. Two ESI emitters are sequentially positioned in front of the heated metal capillary inlet by a solenoid fitted to an XYZ micromanipulator; one emitter contains the analyte(s) of interest and the other an internal standard. A 5 V transistor-transistor logic pulse from the data station controls the solenoid by means of a solid-state relay so that matching of spectral peak intensities (i.e., analyte and internal standard intensities) can be accomplished by adjusting the hexapole accumulation time for each species. Polythymidine, d(pT)18, was used as the internal standard for all studies reported here. The absolute average error for an internally calibrated 15-mer oligonucleotide (theoretical monoisotopic mass = 4548.769 Da) was -1.1 ppm (external calibration: 41 ppm) with a standard deviation of +/-3.0 ppm (external calibration: +/-24 ppm) for a total of 25 spectra obtained at various hexapole accumulation time ratios. Linear least squares regression analysis was carried out and revealed a linear dependence of the magnitudes of the peak height ratios (analyte/internal standard) vs. hexapole accumulation time ratios (analyte/internal standard) which is described by the following equation: y = 0.45 x - 0.02. The fitted line had a %RSD of the slope of 28% with an R2 of 0.93. The applicability of this methodology was extended to a polymerase chain reaction product with a theoretical average molecular mass of 50,849.20 Da. With the internal standard, d(pT)18, an absolute average error of -8.9 ppm (external calibration: 44 ppm) based on five measurements was achieved with a standard deviation of 11 ppm (external calibration: +/-36 ppm), thus illustrating this method's use for characterizing large biomolecules such as those encountered in genomics and proteomics related research.